From Naive to Primed Pluripotency: In Vitro Conversion of Mouse Embryonic Stem Cells in Epiblast Stem Cells.
Mouse embryonic stem cells (ESCs) derive from the inner cell mass (ICM) of a blastocyst at E3.5 while mouse epiblast stem cells (EpiSCs) derive from the late epiblast of a post-implantation embryo at E5.5-E7.5. Both cells are able to differentiate into derivatives of the three germs layers but only ESCs are able to produce chimeras when they are introduced into a blastocyst. To support the naive state of pluripotency, ESC culture requires Leukemia inhibitory factor (Lif) and either serum or inhibitors of Erk and Gsk3 pathways (2i) while the primed pluripotency of EpiSCs is maintained using Activin A and Fibroblast Growth Factor 2 (FGF2). It is possible to obtain EpiSCs in vitro starting from ESCs but also to induce ESCs starting from EpiSCs even if this second process is very difficult and inefficient. In this protocol we describe how we perform the process of conversion from ESCs to EpiSCs.